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NACA TN 2809

National Advisory Commit'tee for Aeronautics.
EXPERIMENTAL INVESTIGATION OF ECCEN-

TRICITY RATIO, FRICTION, AND OIL FLOW OF
SHORT JOURNAL BEARINGS. G. B. DuBois and

F. W. Ocvirk, Cornell University. November 1952.

79p. diagrs., photos., 4 tabs. (NACA TN 2809)

An experimental investigation was conducted to obtain

performance data on bearings of length-diameter

ratios of 1, 1/2, and 1/4 for comparison with theo-

retical curves. A 1. 375-inch-diameter bearing was

tested at speeds up to 6000 rpm and with unit loads

from 0 to 900 pounds per square inch. Experimental

data for eccentricity ratio and friction followed single

lines when plotted against a theoretically derived

capacity number, which is equal to Sommerfeld

number-times the square of the length-diameter ratio.

The form of the capacity number indicates that under

certain conditions the eccentricity ratio is theoreti-
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cally independent of bearing diameter. A method of

plotting oil flow data as a single line is shown.

Methods are also discussed for approximating a

maximum bearing temperature and evaluating the

effect of deflection or misalinement on the eccen-

tricity ratio at the ends of the bearings.

NACA TN 2809

cally independent of bearing diameter. A method of

plotting oil flow data as a single line is shown.

Methods are also discussed for approximating a

maximum bearing temperature and evaluating the
effect of deflection or misalinement on the eccen-

tricity ratio at the ends of the bearings.

Copies obtainable from NACA, Washington

NACA TN 2809

cally independent of bearing diameter. A method of

plotting oil flow data as a single line is shown.
Methods are also discussed for approximating a

maximum bearing temperature and evaluating the
effect of deflection or misalinement on the eccen-

tricity ratio at the ends of the bearings.

Copies obtainable from NACA, Washington

NACA TN 2809

cally independent of bearing diameter. A method of

plotting oil flow data as a single line is shown.

Methods are also discussed for approximating a

maximum bearing temperature and evaluating the
effect of deflection or misalinement on the eccen-

tricity ratio at the ends of the bearings.

Copies obtainable from NACA, Washington
Copies obtainable from NACA, Washington

- "L



"fl IIOU_OO "AI

609_ N,L VDVN "HI

"A_ "_I (_t_TAoO "II

'_I eg,zoao 'SToHn(I "I

(I "g "8 "_)

OAOOIS 'S_U!Z_O_ "g

(I "0 "_) _ueuat_od

-xH pu_ _aoaq/L - uoD

-_o!.Iqnq pu_ uo!lo.ta_I "I

(.IOAO) uo_u!qgeA_ 'VDVN moat olqEu!elqo soldoD

-De_oeq_ sT edna _ToIa_ueooe oq_ suoDTpuoo uI_0o

aepun _q_ se_o3puI aequmu -_:_T_d_o oq_ to m_ot aq&

• eDna ae_em_!p-q_quoI eq_ lo oz_nbs eq_ semDaeqmnu

plOtaemmos o:1.IXnbe s! qo!qt_ '_oqmnu X_!o_d_o

poa!aep ,_lFeODoaooq_ _ _su!_ po_oId ueqt_ 9ou!I

eI_u!s pe_oIIoJ uo!_o!aJ pu_ oD_a _!o!a_ueooo _ol _p

i_uetn!aedx H "qou! ea_nb9 aod spunod 006 o_ 0 ulo_;

sp_oI _!un q_!ta pu_ ulda 0009 o_ dn speeds _ pa_so_

s_ _u!a_eq ae_em_t.p-qvu!-_L_'I V "geaan_ lXODoa

-oeq_ q_!t_ uog!_dtuoo _o t l_/I pu_ 'g/I 'I to SoD_

ao_orux!p-q_uo I to s_u!a_e q uo _]_p o_u_ulaotaod

uI_]qo o] po_onpuoo s_ta uotA_Dsoau! i_uomt.aodxo uv

(609_ N,L VDVN) "sq_] l, ' "so_oqd ' 's_e!p "d6L

"g_6I _oqulo^OhI ",_]!s_oaTul] IIOUaOD %Ia!AoO "A_ "A

pu_ s!offna "_ "O "SONIHVH_t qVNHflOf ,LHOHS

,frO A_Oq_I qIO ONV 'XOI£DIH_I 'OI£VH X I.IDI_I.I.

-NXDDX ,frO _IOI.I.VOI&S_IANI qV&hlXI_IPHXclXX
•soDn_uoaev _ol eo_!ulmOD _,IOSI.ApV I_uot._N

609g N& VDVhI

'l] IlOU.IOD "AI

609g N,L VDVX "III

"_A "_I '_la!aoO "II

"_ og_ooo 's!o_afl "I

(I "g "9 "g)
e_eelS 's_u.ta_e_t '8

(I "_" g) _uem_._od

-x_[ pu_ _aooq.l. - uo_A

-_o!aqnq pu_ uoDo.t_I "I

(IOAO) uo_uTqs_A_ 'VOVNI moat alq_u!_qo saldoD

-tAe_oeq_ s! ot._ X_Io!a_ueooo eq_ suoDIpuoo u!_aeo

aopun ,_q_ so_oIpu! aeqmnu ,_!o_d_o oq_ to ru,tot oqjL

'oD_ ae_em_!p-q_ueI oq_ Io oa_nb9 eq_ 9omDzoqulnu

pio_omuIo_ o_ Ixnbe s! qo!qta '_oqmnu 2_!o_d_o

poA!aep XIl_oDa_oeq_ _ ]su!_e pe_old uoqta seuTI

oI_U!S po_olIOt uoDo!_t pu_ edna ,_!o!a_uoooo _ot _L,p

i_uaru!_odxx "qou! o_xnbs aed spunod 006 o_ 0 moa/

sp_oI _!un q]!t_ pu_ mda 0009 o_ dn speeds ]_ pe_se_

9_A_ _u!a_eq ae_aua_!p-qou!-_L_, "I V -geA_no I_Ot_oa

_e]oumt.p-q_ueI to s_u!z_eq uo _]L,p oou_ru_ol_ed

uI_qo o_ pe_onpuoo s_A% UOl.]_DsoAu ! I_ueuI!aodxo uv

(609g N& VDVhI) "sq_ 1_ ' "so_oqd ' "sa_!p "d6L

"g_6I aoqmoaobI ",{_!saoalufl IIOUaOO '_ta!aoO "AX "_I

pux s!o_n(I "_I 'O "SONIHVX_t qVNHflO£ .I.HOHO

_IO A_Oq_I qlO (llqV '_IOI&DIH_ 'OI£VH X.I.IDIH,L

-NXDDX _IO NOI,LVOI,LSSIANI qVJ_NSIIA!MH_IXH

"goDn_uoaev eel OO_!ILILLIOD _/os!apV l_UOI._N

60_g N,L VDVbI

"fl IlOUaoO "AI

600g Iq,L VDVN "HI

"A_ "_I '_tz!a_O "II

"_I o_aoeo 'st.o_(I "I

(I "g ._ "£)

eAooIS '9_u!a_e_I "g

(I "8 "g) _uotu!ied
-xff pu-_ _ooq.l. - uoT_

-_o!_qnq pu_ uo!_o_.a_I "I

(IOAO) uo_u!qseA% 'VDVt,I moat aIqeu!_qo sa.tdOD

-De_oeq_ 9! edna _!o!_uoooo oq_ suoD!puoo u!_aoo

_epun _q_ se_o_pu! aeqmnu ,_To_d_ eq_ to uuot oq£

•eDna ao_emx!p-q_ueI oq_ jo ea_nbs oq_ some zeqmnu

plot_eUlmO_ o_ I_nbe _t. qo!qta 'aequlnu ,(_!o_d_o

peAtaep ,_iI_Deaoaq_ _ _sut._ pe_oi d ueqta 9eu!I

el_U!S pet_olIOJ uoDo!at pu_ edna &_!o!a_ueooo _ot _L-p

I_UOm_.aodx_t "qou! e_nbs zod spunod 006 o_ 0 ulo_t

sp_ol _!un q_!ta pu_ uld_ 0009 o_ dn speeds _ p_se_

-ooq_ q_!_ uos!_dmoo _oJ I_/I pu_ 'g/I 'I Jo so!_a

,Ia_om_.tp-q_ueI lo s_u.t_eq uo e:fep oou_tu_oJaod

uI_qo o_ pe_onpuoo S_A uoD_Dse_u! I_Wem!aedxe uV

(609g N.I. VDVN) "sq_ !_ ' 'so_oqd ' "sa_!p "d6L

"g_6I "IoqLUOAON ",_!9.Ieatul_l lleU_oO %I_tAoO "A_ 'zl

pu_ 9!o_n(I "El "O "SONIHVX_t TVNHflOf ,LHOHS

•IO A_OqE qlO ONV 'IqOI.lOlH_I 'OLLVH A&IDIEII.

-NXDDX _IO NOI,LVDLLSXAi_ qV&NHIAIPclXclXX
•seDn_uoaev _ol ee_!mmOD/_OS!ApV I_uot.]Elq

608g N& VDVN

"fl IIeUaoO 'AI

609g N.I. VDVN "111

• H e_aoeo 's!o_tn(I "I

(I "g -_ "g)
e^ooIS 's_u!a_e_I "Z

(I "9 "g) _ueuI!-ted

-xH pure X_ooq.L - uo!_

-_oI_qnq pu_ uoDoTa_I "I

(.IOAO) uo_qu!qseA_ 'VDVhI mo-tt elqeu!e_q o so!doe

-De_oeq_ 91. oD_ K_.o!a_uoooe eq_ 9uoDIpuoo u!_aeo

_epun _q_ se_o.tpu! _eqtunu _!o_d_o eq_ Io meet eqff_

"oD_ ae]eulx!p-q]_ueI oq] Io e_nbs eq] some aoqulnu

pIotaetuluos o_ l_nbe s! qo!qta 'aequmu g_!exd_o

peA!_ep _IIXODoaoeq] _ ]su!_ po_]old uoqt_ sou!I

I_]uem!_edx._ "qou! ea_nbs aed spunod 006 o_ 0 vao_t

spxoI _!un q_!m pu_ mda 0009 o_ dn speeds _ Ve_ge_

s_ _u!_eq _e_em_!p-q_u!-_L_ "I V "sea,no l_ODo_

-oeq_ q_!ta uog!a_dmoo _oI t7/1 pu_ 'g/I 'I JO sedge

ae_em_.rp-q_uel jo sBu!2_oq uo _]_p eou_ulaotaed

uI_:_qo o_ pe_onpuoo s_ uoD_DsoAu! I_Uem_aedxe uw

(609g lq.l. VDVN) "sq_ 17 ' "so_oqd "9_!p "d6L

"Zg6I aeqmeAo_! "_.tsaeatul'l IleU_OD '}I_I!AOO "/_ ",ff

pu_ 9TOHn(I "ff "O "_DNIHVX_I qVNHflO£ £HOHS

_IO A_Oq_ qIO O/qV 'bIOI3_DIH_I 'OIJ_VH AJ_IDIHJ_

-NHDD_ _IO NOI,LVOI,LSXANI qV£NXIAII_I_IdXX

"soDn_uoaev aoj ooze!mineD A.IOS!ApV I_UOD_N

608g N.T.VDVN



uo_uIqs_A_'V_VN cuo.u oTqgUTe_qo gaTdoD uo_uTqseA_ 'VDVbl uzoat alqeUTe_qo saIdoD

"S_uT.reoq oq_ to spuo oq_ _'_ OTTe.I _TOTa_

-uoooo oq_ uo _uomouTl_STtn ao UOT_OeUop to _oo$to
oq_ _uT_nl_aO pu_ oan_aodlno_ _UTa_oq tnnu_Tx_tu

_uD_mTXozdd_ ..zo$pessnosTp osI_ e_ spoq_eIAI

•umoqs ST eUTI eI_uTs _ s_ _'p mou IIO _uD_old

608g N._. VOVbl

uo:l_uTqseA_'VDVN mozl olqvuTv_qosaTdoD

• S_UT.reo q oq_ Io spuo oq_ _'_ oz._ -_,T_Ta_

-uoooo oq_ uo _uotUOUTi_STm ._o uo._ooUop _o _oo$_o
oq_ _uD-_n_,,.o pu'_ o._n_'_._odt.uo_ SuT._o q t.,unmTx'_t,u

_uT_tu_o._dd_ _toi possnosIp osI_ o._ spoq_oIAI

"UA_OqS sT eUTI eI_uTs _ s_ _zp t_ou ITo _UT_Old

lo poq_ou_ V "_e_otu_Ip _UTa_eq $o _uopuedepuT ,_II_o

608g N& VOVN

uo_quTqseA_ 'VDVbI moaI oiqeuTe]qo sel.doD

"S_UT.r_o q oq_ $o spuo oqT _ OT:_-_ X_TDT._I

-uoDoo ot4:l uo _uo_oUTI_STtn ._o uoT_looUop $o _oo_$o
oq_l _uT:l_nI_AO pu'_ o._nT_aodu._o_ _uT._'_o q mnu_Tx_uI

_UT_U_OadCI_ aot possnosTp osI_ o,t_ spoq_oIAI

"UA_OqS ST ouTI eI_UTS _ s_ _p _ou ITO _UT_Old

io poq_om V "ao_etu_Ip _UT_oq _o _uopuodepu T KII_

609g NJ_ VOVN

•S_UTa_O q oq_ $o spue aq_ _ OT_a X_TOT..Z:t

-ueooo oq_ uo _uotueuTi_STtU ._o uoT_oouop to _ooIio

oq_ _UT_nl_AO pu_ o,m_aodtuo_ _uT.t_oq mntn.m_tu

BUT_mU.txoadd_ aot possnosTp osI_ o:t_ spoq_oIAI

"UA_OqS ST OUTI OI_UTS _ s_ _p moil ITo _UT_oId

t0 poq_otn V "ao_au_Ip _uT_oq $o _uopuodopu ! XII_O

608g hi& VOVN



q




